Isolation, characterization, and sequence analysis of a cDNA clone encoding L-protein, the dihydrolipoamide dehydrogenase component of the glycine cleavage system from pea-leaf mitochondria.
L-protein is the dihydrolipoamide dehydrogenase component of the glycine decarboxylase complex which catalyses, with serine hydroxymethyltransferase, the mitochondrial step of photorespiration. We have isolated and characterized a cDNA from a lambda gt11 pea library encoding the complete L-protein precursor. The derived amino acid sequence indicates that the protein precursor consists of 501 amino acid residues, including a presequence peptide of 31 amino acid residues. The N-terminal sequence of the first 18 amino acid residues of the purified L-protein confirms the identity of the cDNA. Alignment of the deduced amino acid sequence of L-protein with human, porcine and yeast dihydrolipoamide dehydrogenase sequences reveals high similarity (70% in each case), indicating that this enzyme is highly conserved. Most of the residues located in or near the active sites remain unchanged. The results described in the present paper strongly suggest that, in higher plants, a unique dihydrolipoamide dehydrogenase is a component of different mitochondrial enzyme complexes. Confidence in this conclusion comes from the following considerations. First, after fractionation of a matrix extract of pea-leaf mitochondria by gel-permeation chromatography followed by gel electrophoresis and Western-blot analysis, it was shown that polyclonal antibodies raised against the L-protein of the glycine-cleavage system recognized proteins with an Mr of about 60000 in different elution peaks where dihydrolipoamide dehydrogenase activity has been detected. Second, Northern-blot analysis of RNA from different tissues such as leaf, stem, root and seed, using L-protein cDNA as a probe, indicates that the mRNA of the dihydrolipoamide dehydrogenase accumulates to high levels in all tissues. In contrast, the H-protein (a specific protein component of the glycine-cleavage system) is known to be expressed primarily in leaves. Third, Southern-blot analysis indicated that the gene coding for L-protein in pea is most likely to be present in a single copy/haploid genome.